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LID OPENING AND CLOSING APPARATUS BRIEF DESCRIPTION OF THE DRAWINGS 
AND KEYBOARD INSTRUMENT 

The present invention can be more clearly understood by 
CROSS - REFERENCE TO RELATED the detailed description below when considered together 

APPLICATION 5 with the following drawings . 
FIG . 1 is a cross - sectional view showing an opened state 

This application is based upon and claims the benefit of of an opening and closing lid in an embodiment where the 
priority from the prior Japanese Patent Application No. present invention has been applied in an electronic keyboard 
2017-254089 , filed Dec. 28 , 2017 , the entire contents of instrument ; 
which are incorporated herein by reference . FIG . 2 is a cross - sectional view showing a state before the 

opening and closing lid completely covers a keyboard 
BACKGROUND OF THE INVENTION section in the electronic keyboard instrument shown in FIG . 

1 ; 
1. Field of the Invention FIG . 3 is a cross - sectional view showing a state after the 

15 opening and closing lid completely covers the keyboard 
section in the electronic keyboard instrument shown in FIG . The present invention relates to a lid opening and closing 2 ; apparatus that is used in a musical instrument such as a FIG . 4 is an enlarged perspective view of a main part , keyboard instrument , and a keyboard instrument equipped which is a second braking member in the electronic key with the lid opening and closing apparatus . 20 board instrument shown in FIG . 1 ; 

FIG . 5 is a perspective view showing the second braking 2. Description of the Related Art member arranged in a concave portion in the left side plate 
of the electronic keyboard instrument shown in FIG . 1 ; For example , a keyboard instrument is known which has FIG . 6 is a perspective view showing the right side surface 

a structure where an opening and closing lid that openably 25 of a guide member which is fitted into the concave portion 
and closably covers a keyboard section is rotatably attached of the side plate in FIG . 5 and guide grooves ; and 
by hinges to a musical instrument case mounted with the FIG . 7 is a diagram showing the attachment state of a 
keyboard section , and a shock absorber is provided on the spring member on the left side surface of the guide member 
front part of the musical instrument case , whereby impact in FIG . 6 , and a relation between the spring member and a 
due to the closing of the opening and closing lid is absorbed 30 first damper section . 
by the shock absorber when the opening and closing lid is 
closed to cover the keyboard section , as shown in Japanese DETAILED DESCRIPTION OF THE 
Patent Application Laid - Open ( Kokai ) Publication No. PREFERRED EMBODIMENT 
08-115075 . 

In this keyboard instrument having the structure where the An embodiment where the present invention has been 
opening and closing lid has been rotatably attached to the applied in an electronic keyboard instrument will hereinafter 
musical instrument case by the hinges , strong impact occurs be described with reference to FIG . 1 to FIG . 7 . 

This electronic keyboard instrument includes a musical by the closing of the opening and closing lid . Therefore , the instrument case 1 , as shown in FIG . 1 to FIG . 3. The musical shock absorber is required to absorb such strong impact . 40 instrument case 1 is formed in a substantially box shape An object of the present invention is to provide a lid whose length in a lateral direction orthogonal to a front - rear opening and closing apparatus by which a lid can be direction is large . More specifically , this musical instrument favorably opened or closed , and a keyboard instrument case 1 includes a bottom plate 2 , a front plate 3 provided 
equipped with the lid opening and closing apparatus . upright on the front end of the bottom plate 2 , a rear plate 

45 4 provided upright on the rear end of the bottom plate 2 , a SUMMARY OF THE INVENTION pair of side plates 5 provided upright on both sides of the 
bottom plate 2 , and a top plate 6 arranged on the upper ends 

In accordance with one aspect of the present invention , of the pair of side plates 5 and the rear plate 4 . 
there is provided a lid opening and closing apparatus com The rear plate 4 is formed such that its height is greater 
prising : a lid ; a shaft guide member which has a guide 50 than that of the front plate 3 , as shown in FIG . 1 to FIG . 3 . 
groove ; a front side guide shaft which is provided on a front Each of the pair of side plates 5 is formed such that the 
side of the lid and moved along the guide groove ; a first height from its middle portion to its front portion in the 
braking member whose at least one portion is arranged on a front - rear direction ( left - right direction in FIG . 1 to FIG . 3 ) 
movement trajectory of the front side guide shaft , and which is slightly greater than that of the front plate 3 and the height 
brakes a closing movement of the lid ; and a second braking 55 from its middle portion to its rear portion is substantially the 
member which brakes movement of the one portion of the same as that of the rear plate 4. As a result , a stepped section 
first braking member which occurs by the front side guide 5a is formed at the middle portion of each of the pair of side 
shaft pressing the one portion of the first braking member on plates 5 in the front - rear direction , so that each side plate 5 
the movement trajectory when the closing movement is is structured such that its upper portion in front of the 
made . 60 stepped section 5a is mildly sloped forward and downward . 

The above and further objects and novel features of the The length of the top plate 6 in the front - rear direction is 
present invention will more fully appear from the following substantially the same as that of the rear part of each side 
detailed description when the same is read in conjunction plate 5 excluding the stepped section 5a , and the top plate 6 
with the accompanying drawings . It is to be expressly is mounted on the upper end of the rear part of each side 
understood , however , that the drawings are for the purpose 65 plate 5 and the upper end of the rear plate 4 , as shown in 
of illustration only and are not intended as a definition of the FIG . 1 to FIG . 3. As a result , the musical instrument case 1 
limits of the invention . has an opening section la which is located in front of the top 

35 
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plate 6 and whose upper part is open , and has a substantially Each front side guide groove 17 is provided such that it is 
box shape which is long in the lateral direction orthogonal vertically extended upward from an area near the upper part 
to the front - rear direction . of the front plate 3 , and then mildly and posterosuperiorly 

In the musical instrument case 1 , a keyboard section 7 and inclined and extended toward the rear part of the musical 
speakers 8 are provided , as shown in FIG . 1 to FIG . 3. The 5 instrument case 1 along the upper end of the corresponding 
keyboard section 7 has a structure where a plurality of keys side plate 5 until it reaches an area under the rear part of the 
7b has been arrange on a keyboard chassis 7a , and is stepped section 5a located at the middle portion of the side 
arranged on the front side of the musical instrument case 1 . plate 5 , that is , an area under the front part of the top plate 
The plurality of keys 7b of the keyboard section 7 is exposed 6 , as shown in FIG . 1 to FIG . 3 . 
forward and upward from the opening section la of the 10 The front end of each rear side guide groove 19 is in an 
musical instrument case 1. The speakers 8 , which emit area that is located under the front part of the top plate 6 and 
musical sounds , are arranged on both sides in the rear part above the rear end of the corresponding front side guide 
of the musical instrument case 1 . groove 17. That is , each rear side guide groove 19 is 

Also , in the musical instrument case 1 , a lid opening and provided such that it is mildly and posteroinferiorly inclined 
closing apparatus 10 is provided , as shown in FIG . 1 to FIG . 15 and extended toward the rear part of the musical instrument 
3. This lid opening and closing apparatus 10 includes an case 1 until it comes close to the rear plate 4 , as shown in 
opening and closing lid 11 which openably and closably FIG . 1 to FIG . 3 . 
covers the keyboard section 7 , guide members 12 each of As a result , when the opening and closing lid 11 is guided 
which is a shaft guide member for movably guiding the by the guide members 12 so as to be closed to cover the 
opening and closing lid 11 , front side braking members 13 20 keyboard section 7 , the guide members 12 decrease the 
each of which brakes the closing movement of the opening speed of the closing movement of the opening and closing 
and closing lid 11 when the opening and closing lid 11 is lid 11 by the front side guide shafts 16a descending along the 
guided by the guide members 12 and closed to cover the front side guide grooves 17 inclined anteroinferiorly toward 
keyboard section 7 , rear side braking members 14 each of the front side and the rear side guide shafts 18a ascending 
which brakes the opening movement of the opening and 25 along the rear side guide grooves 19 inclined anterosuperi 
closing lid 11 when the opening and closing lid 11 is guided orly toward the front side , as shown in FIG . 1 to FIG . 3 . 
by the guide members 12 and moved above the keyboard Also , when the opening and closing lid 11 is guided above 
section 7 so as to be housed in the musical instrument case the keyboard section 7 so as to be moved into and housed in 
1 . the musical instrument case 1 , the guide members 12 

The opening and closing lid 11 is a flat plate , as shown in 30 decrease the speed of the opening movement of the opening 
FIG . 1 to FIG . 3. The length of the opening and closing lid and closing lid 11 by the rear side guide shafts 18a descend 
11 in the front - rear direction is slightly higher than the length ing along the rear side guide grooves 19 inclined postero 
between the upper part of the front plate 3 and each stepped inferiorly toward the rear side and the front side guide shafts 
section 5a at the middle portion of each side plate 5 , and the 16a ascending along the front side guide grooves 17 inclined 
length of the opening and closing lid 11 in the lateral 35 posterosuperiorly toward the rear side , as shown in FIG . 1 to 
direction orthogonal to the front - rear direction is substan FIG . 3 . 
tially the same as the length between the pair of side plates Also , each guide member 12 includes a guide rack 21 
5. As a result , the opening and closing lid 11 openably and where a pinion 20 attached to the rear side guide shaft 18a 
closably covers the keyboard section 7 with it being of the corresponding rear side support section 18 on the 
arranged above the keyboard section 7 and covering the 40 lower rear end of the opening and closing lid 11 is meshed 
opening section la of the musical instrument case 1 . and moved while being rotated , as shown in FIG . 1 to FIG . 

Each guide member 12 includes a guide plate 15 whose 3. Each guide rack 21 is a member for smoothly moving the 
front portion is fitted into one of the pair of side plate 5 , as corresponding rear side guide shaft 18a of the opening and 
shown in FIG . 1 to FIG . 3 and FIG . 5 to FIG . 7. Each guide closing lid 11 , in the corresponding rear side guide groove 
plate 15 has a front side guide groove 17 which guides a 45 19 , and is provided below the rear side guide groove 19 of 
front side guide shaft 16a of a front side support section 16 the corresponding guide plate 15 along and in parallel with 
provided on the lower front end of the opening and closing it . 
lid 11 , and a rear side guide groove 19 which guides a rear The front side braking members 13 include the spring 
side guide shaft 18a of a rear side support section 18 members 24 each of which is a first braking member whose 
provided on the lower rear end of the opening and closing lid 50 one end 24d is arranged on the trajectory 17 of a movement 
11 . to be made by the corresponding front side guide shaft 16a 

Each front side guide shaft 16a provided on the opening and brakes the closing movement of the opening and closing 
and closing lid 11 is long in the arrangement direction ( the lid 11 , and the first damper sections 23 each of which is a 
right - left direction of the keyboard instrument ) of the plu second braking member arranged in an attachment concave 
rality of keys 7b included in the keyboard section 7. One end 55 section 13a provided in a portion of the corresponding side 
24d of each spring member 24 that is a first braking member plate 5 of the musical instrument case 1 near the front part 
is arranged on the trajectory of a movement to be made by of the corresponding guide member 12 , as shown in FIG . 1 
the corresponding front side guide shaft 16a in the corre to FIG . 7 . 
sponding front side guide groove 17 in response to the Each first damper section 23 is an oil damper , and brakes 
opening or closing of the opening and closing lid 11. The 60 the resilient deformational movement of one end portion 24b 
movement speed of this front side guide shaft 16a varies of the corresponding spring member 24 pressed by the 
between before and after its contact with the corresponding corresponding front side guide shaft 16a when the opening 
first braking member . That is , the movement speed decreases and closing lid 11 is closed , as shown in FIG . 4. More 
after the contact . The movement of each front side guide specifically , each first damper section 23 includes a cylin 
shaft 16a is braked by the corresponding spring member 24 65 drical damper body 23a and a rod 23b slidably inserted into 
( first braking member ) and the corresponding first damper the damper body 23a such that its outer end portion pro 
section 23 ( second braking member ) . trudes externally . 
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The upper part of the damper body 23a is arranged in the Also , in the case of the first damper section 23 provided 
attachment concave section 13a on the corresponding guide on the side plate 5 on the right side of the musical instrument 
plate 15 side , so that the movement of the damper body 23a case 1 , the pair of guide walls 25b guides the one end portion 
in the lateral direction orthogonal to the front - rear direction 24b of the corresponding spring member 24 by the other 
of the musical instrument case 1 , that is , the right - left 5 inclined guide section 25c located on the inner side of the 
direction of the musical instrument case 1 is restricted , as musical instrument case 1 , that is , the inclined guide section 
shown in FIG . 1 to FIG . 5. Accordingly , when the outer end 25c located on the left side in FIG . 4 , and thereby arranges 
of the rod 23b is pressed by the one end portion 24b of the the one end portion 24h between the pair of guide walls 25b , spring member 24 , the rod 235 is slowly moved backward as shown in FIG . 7 . into the damper body 23a fixed to the musical instrument 10 Also , the height of the front end portion of each guide wall case 1 , whereby the resilient deformational movement of the 25b on the front side of the musical instrument case 1 is one end portion 24b of the spring member 24 is braked by 
the first damper section 23 . higher than that of the rear end portion , as shown in FIG . 1 

Each spring member 24 is a torsion coil spring , as shown to FIG . 3. That is , the upper end of each guide wall 25b is 
in FIG . 1 to FIG . 4 and FIG . 7. The coil section 24a of each 15 posteroinferiorly inclined from the front side toward the rear 
spring member 24 is held by a first holding section 15a side , by which the pair of guide walls 25b brings the one end 
provided on each guide plate 15. The one end portion 24b of portion 24b of the corresponding spring member 24 to an 
each spring member 24 extends above the corresponding area between them when the one end portion 24b of the 
first damper section 23 , comes in contact from below with spring member 24 is pressed by the corresponding front side 
a second holding section 15b provided on each guide plate 20 guide shaft 16a and resiliently displaced . 
15 , and is held thereby . The other end portion 24c of each As described above , when the one end portion 24b of each 
spring member 24 extends toward the side opposite to the spring member 24 is pressed by the corresponding front side 
one end portion 24b , comes in contact from below with a guide shaft 16a of the opening and closing lid 11 and comes 
third holding section 15c provided on each guide plate 15 , in contact with the corresponding first damper section 23 
and is held thereby . 25 while being resiliently deformed , the damper cap 25 thereof 
As a result , in each spring member 24 , when the one end guides the one end portion 24b of the spring member 24 by 

portion 24b is displaced downward from the second holding the pair of guide walls 25b , so that the one end portion 24b section 15b of the corresponding guide plate 15 with the coil is pressed against the upper surface 25a of the damper cap section 24a held by the first holding section 15a as a 25 , as shown in FIG . 3 . fulcrum , the rod 23b of the corresponding first damper 30 The upper surface 25a of this damper cap 25 is formed to section 23 is depressed by the one end portion 24b . be a curved guide surface having a shape tailored to the Also , the leading end of the one end portion 24b of each resilient displacement of the one end portion 24b of the spring member 24 extends to an area corresponding to the 
front side guide groove 17 of the corresponding guide spring member 24 which occurs when the one end portion 
member 12 , that is , an area included in the movement 35 245 is resiliently displaced with the coil section 24a as a 
trajectory of the corresponding front side guide shaft 16a of fulcrum , as shown in FIG . 4. Note that the upper surface 25a 
the opening and closing lid 11 , with it being positioned of the damper cap 25 should preferably be formed to be a 
above the corresponding first damper section 23 , as shown curved guide surface by which the contact position of the 
in FIG . 1 to FIG . 3 and FIG . 6 to FIG . 7. On this leading end one end portion 24b of the spring member 24 when the one 
of the one end portion 24b , a rubber cap 24d with which the 40 end portion 24b is resiliently displaced is located on the 
corresponding front side guide shaft 16a comes in contact is central axis of the rod 23b of the first damper section 23 . 
provided . As a result of the above - described structure , in the front 

Also , each first damper section 23 includes a damper cap side braking members 13 , when the front side guide shafts 
25 which is provided on the outer end of the rod 23b and 16a of the opening and closing lid 11 come in contact from 
pressed by the one end portion 24b of the corresponding 45 above with the rubber caps 24d on the one end portions 24b 
spring member 24 , as shown in FIG . 1 to FIG . 4. On both of the spring members 24 by the opening and closing lid 11 
sides of the upper surface 25a of this damper cap 25 , a pair being guided by the guide members 12 and closed to cover 
of guide walls 25b is provided . By this pair of guide walls the keyboard section 7 , the one end portions 24b of the 
25b , the one end portion 24b of the spring member 24 can spring members 24 are resiliently and flexurally deformed 
be guided to and pressed against the upper surface 25a of the 50 by the weight of the opening and closing lid 11 , as shown in 
damper cap 25 without deviating therefrom . FIG . 2 and FIG . 3 . 
On the upper end of each guide wall 25b , an inclined That is , in each front side braking member 13 , when the 

guide section 25c is provided which guides the one end one end portion 24b of the spring member 24 is resiliently 
portion 24b of the spring member 24 toward the inner and flexurally deformed with the coil section 24a as a 
surface side of the pair of guide walls 25b , as shown in FIG . 55 fulcrum by the weight of the opening and closing lid 11 , this 
4. These guide sections 250 are inclined toward the inner one end portion 24b is pressed against the damper cap 25 of 
side of the guide walls 25b from upper outer portions of the the first damper section 23 , and the rod 23b of the first 
guide walls 25b . damper section 23 is slowly moved backward into the 
As a result , in the case of the first damper section 23 damper body 23a , whereby the closing movement of the 

provided on the side plate 5 on the left side of the musical 60 opening and closing lid 11 is braked , as shown in FIG . 2 and 
instrument case 1 , the pair of guide walls 25b guides the one FIG . 3 . 
end portion 24b of the corresponding spring member 24 by Here , in each front side braking member 13 , the upper 
one inclined guide section 25c located on the inner side of surface 25a of the damper cap 25 is a curved guide surface 
the musical instrument case 1 , that is , the inclined guide having a shape tailored to the resilient displacement of the 
section 25c located on the right side in FIG . 4 , and thereby 65 one end portion 24b of the spring member 24. Accordingly , 
arranges the one end portion 24h between the pair of guide the rod 23b of the first damper section 23 is favorably 
walls 25b , as shown in FIG . 7 . pressed into the damper body 23a when the one end portion 



15 

US 10,529,304 B2 
7 8 

24b of the spring member 24 is pressed against the damper are moved to descend the slopes of the front side guide 
cap 25 of the first damper section 23 , as shown in FIG . 2 to grooves 17 along the front side guide grooves 17 , the 
FIG . 4 . opening and closing lid 11 is not moved at high speed . That 

Also , the front side braking members 13 are structured is , by the guide members 12 , the closing movement of the 
such that , when the opening and closing lid 11 is to be 5 opening and closing lid 11 is braked , so that the speed 
moved into the musical instrument case 1 via an area above thereof is decreased . As a result , the opening and closing lid the keyboard section 7 , the front side guide shafts 16a of the 11 is moved slowly . opening and closing lid 11 are pushed upward by the spring Then , immediately before the opening and closing lid 11 force of the spring members 24 , as shown in FIG . 2 and FIG . enters a closed state of covering the keyboard section 7 , the 3. Accordingly , even though the front end portion of the 10 front side guide shafts 16a of the opening and closing lid 11 front side guide groove 17 of each guide member 12 is are pressed against the rubber caps 24d provided on the one substantially vertically extending upward from the area near 
the upper part of the front plate 3 , the front end of the end portions 24b of the spring members 24 of the front side 
opening and closing lid 11 can be pushed upward with light braking members 13. Here , the one end portion 24b of each 
force . spring member 24 is resiliently and flexurally deformed with 
On the other hand , each rear side braking member 14 is the coil section 24a as a fulcrum . As a result , the movement 

a second damper section provided on the undersurface of the speed of the opening and closing lid 11 is further decreased 
rear part of the opening and closing lid 11 , and brakes the and the one end portions 24b of the spring members 24 are 
opening movement of the opening and closing lid 11 when pressed against the damper caps 25 of the first damper 
the opening and closing lid 11 guided by the guide members 20 sections 23 . 
12 is housed in the musical instrument case 1 so as to expose Here , since the heights of the front end portions of the 
the keyboard section 7 , as shown in FIG . 1 to FIG . 3. More guide walls 25b of each damper cap 25 are higher than those 
specifically , each rear side braking member 14 is an oil of the rear end portions , and the inclined guide sections 250 
damper as with the first damper section 23 of each front side have been formed on the upper ends of the pair of guide 
braking member 13 , and includes a cylindrical damper body 25 walls 25b , the one end portion 24b of each spring member 
14a and a rod 14b slidably inserted into the damper body 24 is guided by the corresponding pair of guide walls 25b 
14a such that its outer end portion protrudes externally . and unfailingly pressed against the upper surface 25a of the 

Each rear side braking member 14 brakes the opening corresponding damper cap 25 . 
movement of the opening and closing lid 11 by the rod 14b Also , since the upper surface 25a of each damper cap 25 being slowly moved backward into the damper body 14a 30 has been formed to be a curved guide surface having a shape 
when the outer end portion of the rod 14b which is externally tailored to the resilient displacement of the one end portion protruding is pressed against the rear plate 4 of the musical 24b of the corresponding spring member 24 , the one end instrument case 1 , as shown in FIG . 1 to FIG . 3. On the inner 
surface of the rear plate 4 of the musical instrument case 1 , portion 24b of each spring member 24 is favorably pressed 
buffer sections 4a are provided which are made of rubber or 35 against the upper surface 25a of the corresponding damper 
the like and with which the outer end portions of the rods cap 25 even when resiliently and flexurally displaced with 
14b come in contact . the coil section 24a as a fulcrum . Accordingly , the rods 23b 

That is , each rear side braking member 14 brakes the are favorably and unfailingly pressed into the damper bodies 
opening movement of the opening and closing lid 11 by the 23a . 
outer end portion of the rod 14b being pressed against the 40 When the rods 23b of the first damper sections 23 are 
corresponding buffer section 4a on the inner surface of the pressed by the one end portions 24b of the spring members 
rear plate 4 of the musical instrument case 1 immediately 24 , each rod 23b is slowly moved backward into the 
before the opening and closing lid 11 is completely housed corresponding damper body 23a . That is , by each first 
in the musical instrument case 1 so as to expose the damper section 23 , the resilient displacement of the one end 
keyboard section 7 , and by the rod 14b being slowly moved 45 portion 24b of each spring member 24 is unfailingly and 
backward into the damper body 14a , as shown in FIG . 1 to favorably braked . As a result , the closing movement of the 
FIG . 3 . opening and closing lid 11 is braked , whereby the opening 
Next , the mechanism of the lid opening and closing and closing lid 11 is slowly closed . That is , the opening and 

apparatus 10 of this electronic keyboard instrument is closing lid 11 is closed safely . 
described . On the other hand , when the opening and closing lid 11 is 
When the keyboard section 7 is to be covered by the to be housed in the musical instrument case 1 so as to expose 

opening and closing lid 11 , first , the opening and closing lid the keyboard section 7 , the opening and closing lid 11 
11 housed in the musical instrument case 1 is pulled out of arranged above the keyboard section 7 is pressed into the 
the musical instrument case 1. Here , the front side guide musical instrument case 1. Here , the front side guide shafts 
shafts 16a of the opening and closing lid 11 are moved to 55 16a of the opening and closing lid 11 are being pushed 
descend the slopes of the front side guide grooves 17 of the upward by the spring force of the spring members 24 . 
guide members 12 along the front side guide grooves 17 , and Therefore , although the front ends of the front side guide 
the rear side guide shafts 18a of the opening and closing lid grooves 17 of the guide members 12 are substantially 
11 are moved to ascend the slopes of the rear side guide vertically extending upward from the area near the upper 
grooves 19 of the guide members 12 along the rear side 60 part of the front plate 3 , the front end of the opening and 
guide grooves 19 . closing lid 11 can be pushed upward with light force . 
As such , when the opening and closing lid 11 is to be Then , the front side guide shafts 16a of the opening and 

closed to cover the keyboard section 7 , the rear side guide closing lid 11 are moved to ascend the slopes of the front 
shafts 18a of the opening and closing lid 11 are moved to side guide grooves 17 of the guide members 12 along the 
ascend the slopes of the rear side guide grooves 19 along the 65 front side guide grooves 17 , and the rear side guide shafts 
rear side guide grooves 19. Accordingly , even though the 18a of the opening and closing lid 11 are moved to descend 
front side guide shafts 16a of the opening and closing lid 11 the slopes of the rear side guide grooves 19 of the guide 
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member 12 along the rear side guide grooves 19. Accord opposite to the one end portion 24b and is held by the 
ingly , the opening and closing lid 11 can be moved with light corresponding third holding section 15c of the musical 
force . instrument case 1. Accordingly , when the one end portions 

Also , although the rear side guide shafts 18a of the 24b of the spring members 24 are pressed by the front side 
opening and closing lid 11 are moved to descend the slopes 5 guide shafts 16a of the opening and closing lid 11 and 
of the rear side guide grooves 19 along the rear side guide separated from the second holding sections 15b , the spring 
grooves 19 , the opening and closing lid 11 is not moved at members 24 are resiliently deformed , whereby the closing 
high speed because the front side guide shafts 16a of the movement of the opening and closing lid 11 can be unfail 
opening and closing lid 11 are moved to descend the slopes ingly and favorably braked . 
of the front side guide groove 17 along the front side guide 10 Also , the rubber caps 24d with which the front side guide 
groove 17. That is , by the guide members 12 , the opening shafts 16a come in contact are provided on the leading ends 
movement of the opening and closing lid 11 is braked , so of the one end portions 24b of the spring members 24 . 
that the speed thereof is decreased . As a result , the opening Accordingly , by these rubber caps 24d , impact when the 
and closing lid 11 is moved slowly . front side guide shafts 16a come in contact with the one end 

Then , immediately before the opening and closing lid 11 15 portions 24b of the spring members 24 can be buffered , so 
is completely housed in the musical instrument case 1 so as that the occurrence of impact sound can be prevented , and 
to expose the keyboard section 7 , the rear side braking the opening and closing lid 11 can be favorably closed . 
members 14 provided on the undersurface of the rear part of Moreover , in this lid opening and closing apparatus 10 , 
the opening and closing lid 11 brake the opening movement the first damper sections 23 are provided on the musical 
of the opening and closing lid 11. That is , in each rear side 20 instrument case 1 in a manner to correspond to the front 
braking member 14 , the outer end of the rod 14b is pressed parts of the guide members 12. Therefore , when the one end 
against the corresponding buffer section 4a on the rear plate portions 24b of the spring members 24 are pressed against 
4 of the musical instrument case 1 immediately before the the first damper sections 23 via the damper caps 25 imme 
opening and closing lid 11 is completely housed in the diately before the opening and closing lid 11 guided by the 
musical instrument case 1 , whereby the rod 14b is slowly 25 guide members 12 are closed to cover the keyboard section 
moved backward into the damper body 14a . As a result , the 7 , the closing movement of the opening and closing lid 11 
opening movement of the opening and closing lid 11 is is braked by the first damper sections 23 , so that the opening 
braked . and closing lid 11 can be closed safely . 
As described above , the lid opening and closing apparatus Here , the first damper section 23 of each front side 

10 of the electronic keyboard instrument includes the open- 30 braking member 13 is an oil damper , and includes the 
ing and closing lid 11 , the guide members 12 that are shaft cylindrical damper body 23a and the rod 23b slidably 
guide members having the front side guide grooves 17 , the inserted into the damper body 23a such that its outer end 
front side guide shafts 16a which are provided on the front portion protrudes externally . Therefore , when the one end 
side of the opening and closing lid 11 and moved along the portions 24b of the spring members 24 resiliently displaced 
front side guide grooves 17 , the spring members 24 each of 35 by being pressed by the front side guide shafts 16a of the 
which is a first braking member whose one end portion 24b opening and closing lid 11 are pressed against the rods 23b , 
is arranged on the trajectory of a movement to be made by the rods 23b are slowly moved backward into the damper 
the corresponding front side guide shaft 16a and which bodies 23a , whereby the closing movement of the opening 
brakes the closing movement of the opening and closing lid and closing lid 11 can be unfailingly and favorably braked . 
11 , and the first damper sections 23 each of which is a 40 Also , each first damper section 23 includes the damper 
second braking member that brakes the resilient displace cap 25 which guides the one end portion 24b of the corre 
ment of the one end portion 24b of the corresponding spring sponding spring member 24 when this one end portion 24b 
member 24 occurred by the corresponding front side guide is resiliently displaced by being pressed by the correspond 
shaft 16a pressing the one end portion 24b on the movement ing front side guide shaft 16a of the opening and closing lid 
trajectory . Therefore , the opening and closing lid 11 can be 45 11 and comes in contact with the corresponding first damper 
favorably opened or closed . section 23. Accordingly , when the one end portions 24b of 
More specifically , this lid opening and closing apparatus the spring members 24 are pressed and resiliently displaced 

10 includes the spring members 24 whose one end portions by the front side guide shafts 16a of the opening and closing 
24b are each arranged on the trajectory of a movement to be lid 11 with the coil sections 24a of the spring members 24 
made by the corresponding front side guide shaft 16a and 50 as fulcrums , these one end portions 24b of the spring 
which brake the closing movement of the opening and members 24 can be unfailingly and favorably pressed 
closing lid 11 when the opening and closing lid 11 is closed against the first damper sections 23 by the damper caps 25 . 
to cover the keyboard section 7. Accordingly , by the spring Also , the upper surface 25a of each damper cap 25 is a 
force of the spring members 24 , the closing movement of the curved guide surface having a shape tailored to the resilient 
opening and closing lid 11 can be unfailingly and favorably 55 displacement of the one end portion 24b of the correspond 
braked and decelerated before the front side guide shafts 16a ing spring member 24 which is occurred when the one end 
of the opening and closing lid 11 are pressed against the first portion 24b is resiliently displaced with the corresponding 
damper sections 23. As a result , the impact of the opening coil section 24a as a fulcrum . Accordingly , the one end 
and closing lid 11 on the first damper sections 23 can be portions 24b of the spring members 24 can be unfailingly 
buffered . 60 and favorably pressed against the first damper sections 23 
Here , each spring member 24 is a torsion coil spring , of when they are resiliently displaced . 

which the coil section 24a is held by the corresponding first Moreover , on both sides of the upper surface 25a of each 
holding section 15a of the musical instrument case 1. The damper cap 25 which is a curved guide surface , the pair of 
one end portion 24b thereof extends above the correspond guide walls 25b is provided which guides the one end 
ing first damper section 23 and is held by the corresponding 65 portion 24b of the corresponding spring member 24 toward 
second holding section 15b of the musical instrument case 1 . the curved guide surface . Accordingly , by this pair of guide 
The other end portion 24c thereof extends toward the side walls 25b , the one end portion 24b of each spring member 
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24 can be guided when resiliently displaced and pressed Also , in this lid opening and closing apparatus 10 , the 
against the corresponding damper cap 25. As a result of this guide members 12 are provided on the musical instrument 
structure , the one end portion 24b of each spring member 24 case 1 , and decrease the movement speed of the opening and 
can be unfailingly and favorably guided to and pressed closing lid 11 when movably guiding the opening and 
against the upper surface 25a of the corresponding damper 5 closing lid 11. More specifically , in each guide member 12 , 
cap 25 without deviating therefrom . the front side guide groove 17 which guides the correspond 

Furthermore , on the upper ends of the pair of guide walls ing front side guide shaft 16a on the front part of the opening 
25b of each damper cap 25 , the inclined guide sections 250 and closing lid 11 is provided such that it is posterosuperi 
are provided which guide the one end portion 24b of the orly inclined from the front side toward the rear side , and the 
corresponding spring member 24 toward the inner surface 10 rear side guide groove 19 which guides the corresponding 
side of the pair of guide walls 25b . Accordingly , by these rear side guide shaft 18a on the rear part of the opening and 
inclined guide sections 25c , the one end portion 24b of each closing lid 11 is provided such that it is posteroinferiorly 
spring member 24 can be unfailingly and favorably guided inclined from the front side toward the rear side . Therefore , 

in this lid opening and closing apparatus 10 , the speed of the 
toward an area between the corresponding pair of guide 15 opening or closing movement of the opening and closing lid walls 25b when the one end portion 24b is resiliently 11 can be decreased when the opening and closing lid 11 is displaced and pressed against the corresponding damper cap moved to expose or cover the keyboard section 7 , so that the 
25. As a result , the one end portion 24b of each spring opening and closing lid 11 can be moved safely . 
member 24 can be unfailingly and favorably guided to and That is , in this lid opening and closing apparatus 10 , when 
pressed against the upper surface 25a of the corresponding 20 the opening and closing lid 11 is to be closed to cover the 
damper cap 25 . keyboard section 7 , the rear side guide shafts 18a of the 

Still further , the heights of the front end portions of the opening and closing lid 11 are moved to ascend the slopes 
guide walls 25b of each damper cap 25 on the front side of of the rear side guide grooves 19 along the rear side guide 
the musical instrument case 1 are higher than those of the grooves 19. Accordingly , even though the front side guide 
rear end portions . Accordingly , by the inclined guide sec- 25 shafts 16a of the opening and closing lid 11 are moved to 
tions 25c , the one end portion 24b of each spring member 24 descend the slopes of the front side guide grooves 17 along 
can be unfailingly and favorably guided toward an area the front side guide grooves 17 , the opening and closing lid 
between the corresponding pair of guide walls 25b when the 11 is not moved at high speed . That is , in this lid opening and 
one end portion 24b is resiliently displaced and pressed closing apparatus 10 , the closing movement of the opening 
against the corresponding damper cap 25. As a result , the 30 and closing lid 11 is braked by the guide members 12 , so that 
one end portion 24b of each spring member 24 can be the speed thereof is decreased . As a result the opening and 
unfailingly and favorably guided to and pressed against the closing lid 11 can be moved slowly and safely . 
upper surface 25a of the corresponding damper cap 25 . Also , in this lid opening and closing apparatus 10 , when 

Also , the lid opening and closing apparatus 10 includes the opening and closing lid 11 is to be opened to expose the 
the rear side braking members 14 each of which is a rear side 35 keyboard section 7 , the front side guide shafts 16a of the 
braking member that brakes the opening movement of the opening and closing lid 11 are moved to ascend the slopes 
opening and closing lid 11 immediately before the opening of the front side guide grooves 17 along the front side guide 
and closing lid 11 guided by the guide members 12 is housed grooves 17. Accordingly , even though the rear side guide 
in the musical instrument case 1 so as to expose the shafts 18a of the opening and closing lid 11 are moved to 
keyboard section 7. Accordingly , in this lid opening and 40 descend the slopes of the rear side guide grooves 19 along 
closing apparatus 10 , the opening movement of the opening the rear side guide grooves 19 , the opening and closing lid 
and closing lid 11 can be unfailingly and favorably braked 11 is not moved at high speed . That is , in this lid opening and 
when the opening and closing lid 11 is housed in the musical closing apparatus 10 , the opening movement of the opening 
instrument case 1 , whereby the safety is ensured . and closing lid 11 is braked by the guide members 12 , so that 

That is , each rear side braking member 14 is a second 45 the speed thereof is decreased . As a result , the opening and 
damper section provided on the rear part of the opening and closing lid 11 can be moved slowly and safely . 
closing lid 11 , and brakes the opening movement of the While the present invention has been described with 
opening and closing lid 11 immediately before the opening reference to the preferred embodiments , it is intended that 
and closing lid 11 guided by the guide members 12 is housed the invention be not limited by any of the details of the 
in the musical instrument case 1 so as to expose the 50 description therein but includes all the embodiments which 
keyboard section 7. Accordingly , in this lid opening and fall within the scope of the appended claims . 
closing apparatus 10 , the opening movement of the opening What is claimed is : 
and closing lid 11 can be unfailingly and favorably braked 1. A lid opening and closing apparatus comprising : 
when the opening and closing lid 11 is housed in the musical a lid ; 
instrument case 1 , whereby the safety is ensured . a shaft guide member which has a guide groove ; 

Also , each rear side braking member 14 is an oil damper a front side guide shaft which is provided on a front side 
as with the first damper section 23 of each front side braking of the lid and is movable along the guide groove ; 
member 13 , and includes the cylindrical damper body 14a a first braking member at least one portion of which is 
and the rod 14b slidably inserted into the damper body 14a arranged on a movement trajectory of the front side 
such that its outer end portion protrudes externally . Accord- 60 guide shaft , and which brakes a closing movement of 
ingly , in this lid opening and closing apparatus 10 , when the the lid ; and 
outer end portions of the rods 14b are pressed against the a second braking member which brakes movement of the 
buffer sections 4a on the rear plate 4 of the musical instru at least one portion of the first braking member which 
ment case 1 , the rods 14b are slowly moved backward into occurs by the front side guide shaft pressing the at least 
the damper bodies 14a , whereby the opening movement of 65 one portion of the first braking member while moving 
the opening and closing lid 11 can be unfailingly and on the movement trajectory when the closing move 
favorably braked . ment is made . 
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2. The lid opening and closing apparatus according to a first braking member at least one portion of which is 
claim 1 , wherein the second braking member comprises a arranged on a movement trajectory of the front side 
damper section which brakes movement of the at least one guide shaft , and which brakes a closing movement of 
portion of the first braking member , and a damper cap which the lid ; and 
transmits a movement force of the at least one portion of the 5 a second braking member which brakes movement of the 

at least one portion of the first braking member which first braking member to an upper end of the damper section . occurs by the front side guide shaft pressing the at least 3. The lid opening and closing apparatus according to one portion of the first braking member while moving claim 2 , wherein the damper cap has guide walls which on the movement trajectory when the closing move 
guide movement of the at least one portion of the first ment is made . 
braking member in an inner surface direction of the guide 11. The keyboard instrument according to claim 10 , 
walls . wherein the second braking member comprises a damper 

4. The lid opening and closing apparatus according to section which brakes movement of the at least one portion 
claim 3 , wherein each guide wall has an inclined guide of the first braking member , and a damper cap which 
section which is provided on an upper end thereof and transmits a movement force of the one portion of the first 

braking member to an upper end of the damper section . guides the one portion of the first braking member in the 12. The keyboard instrument according to claim 11 , inner surface direction of the guide walls . wherein the damper cap has guide walls which guide move 5. The lid opening and closing apparatus according to ment of the at least one portion of the first braking member claim 3 , wherein a front part of each guide wall in a in an inner surface direction of the guide walls . 
front - rear direction of the lid has a height higher than a 20 13. The keyboard instrument according to claim 12 , 
height of a rear part of each guide wall . wherein each guide wall has an inclined guide section which 
6. The lid opening and closing apparatus according to is provided on an upper end thereof and guides the one 

claim 3 , wherein each guide wall has an inclined guide portion of the first braking member in the inner surface 
section which is provided on an upper end thereof and direction of the guide walls . 
guides the one portion of the first braking member in the 25 14. The keyboard instrument according to claim 12 , 
inner surface direction of the guide walls , and wherein a front part of each guide wall in a front - rear 

direction of the lid has a height higher than a height of a rear wherein a front part of each guide wall in a front - rear part of each guide wall . 
direction of the lid has a height higher than a height of 15. The keyboard instrument according to claim 12 , 
a rear part of each guide wall . wherein each guide wall has an inclined guide section which 

7. The lid opening and closing apparatus according to is provided on an upper end thereof and guides the one 
claim 1 , wherein the shaft guide member restricts movement portion of the first braking member in the inner surface 
of the second braking member in a horizontal direction . direction of the guide walls , and 

8. The lid opening and closing apparatus according to wherein a front part of each guide wall in a front - rear 
claim 2 , wherein the first braking member comprises a direction of the lid has a height higher than a height of 
spring member including ( i ) a first end portion having a a rear part of each guide wall . 
rubber cap at least one portion of which is arranged on the 16. The keyboard instrument according to claim 10 , 
movement trajectory of the front side guide shaft , ( ii ) a wherein the shaft guide member restricts movement of the 
second end portion which is held by a holding section second braking member in a horizontal direction . 

provided on the shaft guide member , and ( iii ) a coil section 40 wherein the first braking member comprises a spring mem 17. The keyboard instrument according to claim 11 , 
which is held by a shaft provided on the shaft guide member , 
and ber including ( i ) a first end portion having a rubber cap at 

wherein an upper surface of the damper cap comprises a least one portion of which is arranged on the movement 
curved surface tailored to movement of the at least one trajectory of the front side guide shaft , ( ii ) a second end 
end portion of the first braking member . portion which is held by a holding section provided on the 

9. The lid opening and closing apparatus according to shaft guide member , and ( iii ) a coil section which is held by 
claim 1 , further comprising : a shaft provided on the shaft guide member , and 

a rear side braking member which is provided behind the wherein an upper surface of the damper cap comprises a 
curved surface tailored to movement of the at least one lid and brakes the closing movement of the lid when the 

lid is closed by being guided by the shaft guide mem end portion of the first braking member . 
ber . 18. The keyboard instrument according to claim 10 , 

further comprising : 10. A keyboard instrument comprising : 
a keyboard ; a rear side braking member which is provided behind the 
a lid which openably and closably covers the keyboard ; lid and brakes the closing movement of the lid when the 
a shaft guide member which has a guide groove ; lid is closed by being guided by the shaft guide mem 

ber . a front side guide shaft which is provided on a front side 
of the lid and is movable along the guide groove ; 
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